Cannabinoid CB(1) receptor activation stimulates neurite outgrowth and inhibits capsaicin-induced Ca(2+) influx in an in vitro model of diabetic neuropathy.
Cannabinoid CB(1) receptors mediate, in part, the neuroprotectant properties of endocannabinoids, and altered signalling via the CB(1) receptor may contribute to the pathogenesis of diabetic neuropathy. We investigated CB(1) receptor function in PC12 cells differentiated into a neuronal phenotype with nerve growth factor (NGF, 50 ng/ml) in 5.5 and 50 mM concentrations of glucose. High glucose was associated with impaired NGF-induced neurite outgrowth (P < 0.01; n = 185-218) and reduced expression of CB(1) receptor mRNA (P < 0.01; n = 6) on day 6 of culture. Whilst treatment of hyperglycemic cells with HU210 (0.03-3 microM) increased neurite length in a concentration-dependent manner (P < 0.01; n = 136-218), CB(1) receptor expression was not significantly altered by chronic agonist stimulation (P = 0.32; n = 6 per group). Application of the CB(1) agonist HU210 (1 microM) inhibited capsaicin-induced calcium transients to a similar degree in cells cultured in high glucose (40%) versus normal (43%) (P < 0.05; n = 33-50). HU210-mediated rescue of neurite outgrowth and inhibition of calcium influx was blocked by the selective CB(1) antagonist AM251 (1 microM), but not by the selective CB(2) antagonist AM630 (1 microM), confirming the role of CB(1) receptors. High glucose treatment did not significantly elevate endocannabinoid levels. These results suggest that high glucose concentrations are associated with decreased expression, but preserved function of CB(1) receptors in nerve cells.